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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an enlarging 
member for two dimensional viewing angles which 
does not decrease the surface luminance or the 
contrast by stray light and which has little 
dependence on angles and little scattering reflection 
of the external light, and to provide a display device 
using the enlarging member for two dimensional 
viewing angles. 

SOLUTION: Two light diffusing sheets each having a 
plurality of unit lenses having a trapezoid cross 
section arranged in a one-dimensional direction or 
two-dimensional direction are stacked with the 
phases of the sheets shifted by about 90°. In each 
light diffusing sheet, the unit lens is formed in such a 
manner that the lower bottom of the trapezoid is used as the entrance for light, the upper 
bottom as the exit and the oblique lines as a total reflection part. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] it be the 2-dimensional angle of visibility expansion member which 90 degrees only of 
abbreviation can shift a phase, and the optical diffusion sheet of two sheets which formed two or 
more unit lenses of a cross section configuration abbreviation trapezoid in the single dimension or 
the direction of two dimension pile up, and be characterize by for said unit lens have a light entrance 
said trapezoid lower base form, and form the Idemitsu section and an oblique side as the total 
reflection section in the raised bottom in each of said optical diffusion sheet. 
[Claim 2] It is the 2-dimensional angle of visibility expansion member according to claim 1 
characterize by form said unit lens by the high refractive index matter, and form the part of the cross 
section configuration triangle inserted into said adjoining unit lens in said each optical diffusion 
sheet by the low refractive index matter which has a refractive index lower than the refractive index 
of said high refractive index matter. 

[Claim 3] Said low refractive-index matter is a 2-dimensional angle-of-visibility expansion member 
according to claim 2 characterized by being the light absorption nature ingredient which absorbs the 
light. 

[Claim 4] The 2-dimensional angle-of-visibility expansion member according to claim 2 
characterized by the light absorption particle being added by said low refractive-index matter. 
[Claim 5] The addition to the inside of said low refractive-index matter of said light absorption 
particle is a 2-dimensional angle-of-visibility expansion member according to claim 4 characterized 
by being ten to 60 mass %. 

[Claim 6] The mean particle diameter of said light absorption particle is a 2-dimensional angle-of- 
visibility expansion member given in either of claims 4 or 5 characterized by being 1 / 30 - 2/3 of die 
length which forms the raised bottom of said cross-section configuration trapezoid. [ of said unit lens 
Idemitsu section ] 

[Claim 7] It is the 2-dimensional angle-of-visibility expansion member according to claim 1 
characterized by form said unit lens by the high refractive-index matter in said each optical diffusion 
sheet, and form the transparence low refractive-index layer with the low refractive-index matter 
which has a refractive index lower than the refractive index of said high refractive-index matter into 
the part of the oblique side which constitutes said total reflection section. 

[Claim 8] The thickness of said transparence low refractive-index layer is a 2-dimensional angle-of- 
visibility expansion member according to claim 7 characterized by being 0. 1 micrometers or more. 
[Claim 9] A 2-dimensional angle-of-visibility expansion member given in either of claims 7 or 8 
characterized by filling up with the high refractive-index matter the part of the cross-section 
configuration triangle inserted into said transparence low refractive-index layer. 
[Claim 10] The 2-dimensional angle-of-visibility expansion member according to claim 7 
characterized by the thing of said transparence low refractive-index layer for which the light 
absorption layer is further formed in the direction side of Idemitsu. 

[Claim 11] The 2-dimensional angle-of-visibility expansion member according to claim 7 
characterized by filling up the part of the cross-section configuration triangle inserted into said 
transparence low refractive-index layer with the colored matter. 

[Claim 12] The 2-dimensional angle-of-visibility expansion member according to claim 7 
characterized by adding and filling up with the light absorption particle the matter which has a 
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refractive index higher than the refractive index of the matter which forms said transparence low 
refractive-index layer into the part of the cross-section configuration triangle inserted into said 
transparence low refractive-index layer. 

[Claim 13] When the include angle at which N2 and said trapezoid oblique side make the refractive 
index of Nl and said low refractive-index matter for the refractive index of said high refractive- 
index matter with the normal of said Idemitsu section is set to theta in each of said optical diffusion 
sheet of two sheets, sin(90 degree-theta) > 2-dimensional angle-of-visibility expansion member 
indicated by either of claims 2-12 by which it is materializing [ N2/N1 and relation sin2theta / 
NK1// unrelated ] characterized. 

[Claim 14] When the include angle at which H and said trapezoid oblique side make the die length of 
said trapezoid raised bottom with T, and make height with the normal of said Idemitsu section is set 
to theta in each of said optical diffusion sheet of two sheets, it is 0<H<T/(tan(2theta-H0 degree)- 
tantheta). 

The 2-dimensional angle-of-visibility expansion member indicated by either of claims 2-12 
characterized by having unrelated relation. 

[Claim 15] In each of said optical diffusion sheet of two sheets the die length of N2 and said 
trapezoid raised bottom for the refractive index of Nl and said low refractive-index matter T, [ the 
refractive index of said high refractive-index matter ] When the include angle at which H and said 
trapezoid oblique side make height with the normal of said Idemitsu section is set to theta, they are 
sin(90 degree-theta) >N2/NlNl<l/sin2theta, and 0<H<T/(tan(2theta+10 degree)-tantheta). 
The 2-dimensional angle-of-visibility expansion member indicated by either of claims 2-12 by which 
it is materializing [ unrelated relation ] characterized. 

[Claim 16] The 2-dimensional angle-of-visibility expansion member indicated by claim 15 to which 
trapezoid die-length T and height H of a raised bottom are characterized by filling 
1<NK5.760.23<N2/N 1< 0.996 and the relation it is unrelated H<T/0.57 at said refractive indexes 
Nl andN2 and a list. 

[Claim 17] The 2-dimensional angle-of-visibility expansion member according to claim 1 to 16 
characterized by stretching the sheet which mixed the dispersing agent in the image light source side. 

[Claim 18] The 2-dimensional angle-of-visibility expansion member according to claim 1 to 16 
characterized by arranging the Fresnel lens at the image light source side. 

[Claim 19] Said Fresnel lens is a 2-dimensional angle-of-visibility expansion member according to 
claim 1 8 characterized by having the optical diffusion. 

[Claim 20] The 2-dimensional angle-of-visibility expansion member according to claim 1 to 19 
characterized by arranging the sheet which equipped the observer side with at least one function 
among acid resisting, a rebound ace court, a polarizing filter, electrification prevention, anti-glare 
treatment, antifouling processing, and a touch sensor. 

[Claim 21] The display which has arranged the 2-dimensional angle-of-visibility expansion member 
indicated by either of claims 1-20 to the observer side of a liquid crystal panel. 
[Claim 22] The image light by which outgoing radiation is carried out from said liquid crystal panel 
is a display according to claim 21 characterized by being 15 degrees [ 5 degrees - ] of abbreviation 
by the half power angle. 

[Claim 23] For the direction of the pixel of said liquid crystal panel, the direction of the unit lens of 
each of said optical diffusion sheet is a display given in either of claims 21 or 22 characterized by 
being arranged so that it may differ. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which used a 2-dimensional angle-of- 
visibility expansion member and this 2-dimensional angle-of-visibility expansion member. 
[0002] 

[Description of the Prior Art] In liquid crystal display equipment etc., in order to raise an observer's 
visibility, what used the optical diffusion sheet for the observer side of a liquid crystal panel is 
known. This optical diffusion sheet has what carried out concavo-convex processing of the front face 
of for example, a translucency film, the thing which made the interior of a resin film contain an 
optical diffusibility particle, the lenticular lens sheet with which the parallel arrangement of the 
cylinder-like lens was carried out on one flat surface. Moreover, doubling 2 or 3 pieces of these 
sheets, and using them is also performed. These tend to aim at improvement in visibility by making 
image light refracted in the many directions on these boundaries using the difference of each 
refractive index, such as a film, atmospheric air, and a particle, diffusing image light broadly, and 
carrying out outgoing radiation to an observer side. 
[0003] 

[Problem(s) to be Solved by the Invention] However, by the sheet front face in which an optical 
diffusibility particle and irregularity were formed, image light reflected irregularly, it was made for 
many stray lights to be produced, and the surface brightness of a display, the fall of contrast, etc. 
were caused. Moreover, since some which have diffusibility by surface concavo-convex processing 
had angular dependence in the diffusibility and transparency, they had the problem that visibility 
changed with the include angles which look at a display. On the other hand, the optical diffusibility 
of an optical diffusion sheet led also to making the scatter reflection of outdoor daylight increase, 
and contrast also had the trouble that fell remarkably and an image tends to fade. When it was used 
by the optical diffusion sheet independent of one sheet, there was also a problem that it became 
inadequate expanding [ of the angle of visibility of the direction of a horizontal or one of 
perpendiculars ]. 

[0004] Then, surface brightness falls by the stray light, or this invention aims at contrast not falling 
and angular dependence offering the display using few [ and ] 2-dimensional angle-of-visibility 
expansion member with little scatter reflection of outdoor daylight, and this 2-dimensional angle-of- 
visibility expansion member. 
[0005] 

[Means for Solving the Problem] Hereafter, this invention is explained. In addition, although the 
reference mark of an accompanying drawing is written in addition in parenthesis writing in order to 
make an understanding of this invention easy, thereby, this invention is not limited to the gestalt of 
illustration. 

[0006] the optical diffusion sheet of two sheets with which invention of a claim 1 form two or more 
unit lenses of a cross section configuration abbreviation trapezoid in a single dimension or the 
direction of two dimension shift a phase, and pile it up, and 90 degrees of abbreviation solve said 
technical problem by the 2-dimensional angle of visibility expansion member characterize by a unit 
lens have a light entrance form a trapezoid lower base, and form the Idemitsu section and an oblique 
side as the total reflection section in a raised bottom in each optical diffusion sheet. 
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[0007] According to this 2-dimensional angle-of- visibility expansion member, since at least 90 
degrees only of abbreviation can shift a phase and they is arranged, an optical diffusion sheet can 
realize diffusion of a horizontal direction and a perpendicular direction to coincidence. 
[0008] It is characterized by forming the part of the cross-section configuration triangle by which 
invention of claim 2 was inserted into the unit lens which a unit lens is formed by the high refractive- 
index matter about each optical diffusion sheet in a 2-dimensional angle-of-visibility expansion 
member according to claim 1, and adjoins by the low refractive-index matter which has a refractive 
index lower than the refractive index of the high refractive-index matter. 

[0009] According to this invention, in each optical diffusion sheet, since the part of a cross-section 
configuration triangle is a low refractive index as compared with the unit lens section, in the oblique 
side of a cross-section configuration trapezoid which both touch, total reflection of the incident light 
to a unit lens can be carried out. 

[0010] Invention of claim 3 is characterized by the low refractive-index matter being a light 
absorption nature ingredient which absorbs the light in a 2-dimensional angle-of-visibility expansion 
member according to claim 2. 

[001 1] According to this invention, in each optical diffusion sheet, the internal stray light can be 
absorbed and the high 2-dimensional angle-of-visibility expansion member of contrast can be 
obtained. Moreover, in the above-mentioned 2-dimensional angle-of-visibility expansion member, 
OD value of the ingredient which absorbs the light is good also as being one or more in 10- 
micrometer thickness. "OD value" means transmitted light study concentration here. 
[0012] Invention of claim 4 is characterized by the light absorption particle being added by the low 
refractive-index matter in a 2-dimensional angle-of-visibility expansion member according to claim 
2. 

[0013] Since the configuration which the whole part of a cross-section configuration triangle is not 
used [ configuration ] as the ingredient of light absorption nature, but distributes a light absorption 
particle in an ingredient in each optical diffusion sheet was taken according to this invention, total 
reflection in the oblique side section is performed efficiently. Therefore, a 2-dimensional angle-of- 
visibility expansion member with high brightness and contrast can be obtained. Moreover, it can 
realize by reconciling the total reflection of the oblique side section, and the light absorption of the 
cross-section configuration triangle section on high level, without being influenced by the coloring 
concentration of the ingredient which carries out light absorption. 

[0014] Invention of claim 5 is characterized by the addition to the inside of said low refractive-index 
matter of a light absorption particle being ten to 60 mass % in a 2-dimensional angle-of-visibility 
expansion member according to claim 4. As for the addition of a light absorption particle, it is 
desirable that it is 30 - 50% still more preferably. 

[0015] According to this invention, the addition effectiveness of a light absorption particle can be 
made into max. If there are few additions than this, the fill to the cross-section configuration triangle 
section may be insufficient, the so-called width of face of a black stripe may become narrow, and 
aggravation of contrast may be caused. Moreover, it is because a coloring particle may remain to a 
light exiting surface (trapezoid raised bottom section) when addition beyond this is performed. 
[0016] Invention of claim 6 is characterized by the mean particle diameter of a light absorption 
particle being 1 / 30 - 2/3 of die length which forms the raised bottom of said cross-section 
configuration trapezoid in a 2-dimensional angle-of-visibility expansion member given in either of 
claims 4 or 5. [ of the Idemitsu section ] As for the mean particle diameter of this light absorption 
particle, it is desirable that it is 1 / 10 - 1/3 of die length still more preferably. [ of the Idemitsu 
section ] 

[0017] According to this invention, in each optical diffusion sheet, the light absorption effectiveness 
can be made efficient. Moreover, it can be filled up with a light absorption particle to the cross- 
section configuration triangle section satisfactory at the time of manufacture. When particle size is 
made large beyond the need, it disturbs for a particle to have not been buried with the triangle 
section, and there is an inclination a clearance further becomes easy to generate. Conversely, it is 
because it will become difficult to fail to scratch a coloring particle from a light exiting surface at the 
time of manufacture and the inclination for a coloring particle to remain to a lens light exiting 
surface will become strong, although the restoration to the triangle section becomes easy if particle 
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size is too small beyond the need. 

[0018] In a 2-dimensional angle-of- visibility expansion member according to claim 1, a unit lens is 
formed by the high refractive-index matter about each optical diffusion sheet, and invention of claim 
7 is characterized by forming the transparence low refractive-index layer with the low refractive- 
index matter which has a refractive index lower than the refractive index of the high refractive-index 
matter into the part of the oblique side which constitutes the total reflection section. 
[0019] According to this invention, in each optical diffusion sheet, total reflection of the light which 
carried out incidence to the unit lens can be carried out on a transparence low refractive-index layer 
front face. 

[0020] Invention of claim 8 is characterized by the thickness of a transparence low refractive-index 
layer being 0. 1 micrometers or more in a 2-dimensional angle-of- visibility expansion member 
according to claim 7. As for the upper limit of the thickness of this transparence low refractive-index 
layer, being referred to as 10 micrometers is still more desirable. When thickness of a transparence 
low refractive-index layer is set to 0.1 micrometers or less, image light is hardly reflected on a slant 
face, but permeability falls sharply. It is because it will be thought on the other hand that the outdoor 
daylight which passes along the part increases, and degradation of contrast breaks out if thickness is 
set to lOmicro or more. Moreover, since great time amount is required for forming thickness 10 
micrometers or more also on manufacture, it is disadvantageous. It is because the fault of brittleness 
will become remarkable if it is such thickness in the silica which is the still more typical low 
refractive-index matter. Furthermore, when the pitch of a unit lens is small, it is 10 micrometers or 
less, and it is desirable to consider as one fifth of the thickness of the width of face for a slot. 
[0021] According to this invention, in each optical diffusion sheet, total reflection by the 
transparence low refractive-index layer can be made into a positive thing. 

[0022] Invention of claim 9 is characterized by filling up with the high refractive-index matter the 
part of the cross-section configuration triangle inserted into the transparence refractive-index layer in 
a 2-dimensional angle-of- visibility expansion member given in either of claims 7 or 8. 
[0023] The refractive index of this high refractive-index matter is good to consider as a refractive 
index equivalent to a unit lens. Reduction of an outdoor daylight reflection factor can be aimed at by 
doing in this way. 

[0024] Invention of claim 10 is further characterized by the thing of a transparence low refractive- 
index layer for which the light absorption layer is formed in the direction side of Idemitsu in a 2- 
dimensional angle-of- visibility expansion member according to claim 7. 

[0025] According to this invention, in each optical diffusion sheet, total reflection of a part of light 
which carried out incidence with the inclination more than predetermined to the light exiting surface 
normal is not carried out on a transparence low refractive-index layer front face, but incidence is 
carried out to the interior of a transparence low refractive-index layer, but it is absorbed by the light 
absorption layer. Moreover, the light by which incidence was carried out to parts other than a light 
exiting surface from the observer side is also absorbed by the light absorption layer. Therefore, the 2- 
dimensional angle-of- visibility expansion member with little the stray light and the reflected light 
from which a clear screen is obtained can be offered. 

[0026] Invention of claim 1 1 is characterized by coloring the matter which has a refractive index 
higher than the refractive index of the matter which forms a transparence low refractive-index layer 
the part of the cross-section configuration triangle inserted into the transparence low refractive-index 
layer, and filling up in a 2-dimensional angle-of-visibility expansion member according to claim 7. 
[0027] According to this invention, since the light which carried out incidence to the part of a cross- 
section configuration triangle from the observer side is absorbed with the colored matter, it can 
reduce the reflected light by the side of an observer. Moreover, also when incident light with a big 
include angle has penetrated the transparence low refractive-index layer from the unit lens side, it is 
absorbed with this colored matter and acting to an observer side as Idemitsu is prevented. Therefore, 
the 2-dimensional angle-of-visibility expansion member with little the stray light and the reflected 
light from which a clear screen is obtained can be offered. 

[0028] Invention is characterized by adding and filling up with the light absorption particle the 
matter which has a refractive index higher than the refractive index of the matter which forms a 
transparence low refractive-index layer at claim 12 in a 2-dimensional angle-of-visibility expansion 



http://www4.ipdl.ncipi. go.jp/cgi-bin/tran_web_cgi_ejje 1/19/2006 



JP,2003-066206,A [DETAILED DESCRIPTION] 

« > 



Page 4 of 13 



member according to claim 7 into the part of the cross-section configuration triangle inserted into the 
transparence low refractive-index layer. 

[0029] In this invention, the light which carried out incidence to the part of a cross-section 
configuration triangle from the observer side is absorbed by the light absorption particle in each 
optical diffusion sheet. Moreover, it is absorbed by this light absorption particle also when incident 
light with a big include angle has penetrated the transparence low refractive-index layer from the 
unit lens side. Therefore, the 2-dimensional angle-of- visibility expansion member with little the stray 
light and the reflected light from which a clear screen is obtained can be offered. 
[0030] In the 2-dimensional angle-of- visibility expansion member invention of claim 13 was 
indicated to be by either of claims 2-12 When the include angle at which N2 and said trapezoid 
oblique side make the refractive index of Nl and said low refractive-index matter for the refractive 
index of said high refractive-index matter with the normal of said Idemitsu section is set to theta 
about each of the optical diffusion sheet of two sheets, sin(90 degree-theta) > It considers as the 
materializing [ N2/N1 and relation sin2theta / NK1// unrelated ] description. Although it is based on 
theta being regularity and an oblique side being a straight line-like here since the cross-section 
configuration of a unit lens is an abbreviation trapezoid, this invention also includes the case where it 
is the combination of a curve-like oblique side and two or more straight lines which make a shallow 
include angle. In this case, it should be understood as being included by the technical thought of this 
invention, since theta can do the following effectiveness so if 90% or more of theta in each part 
which makes an oblique side fills the above-mentioned relation although it changes (it is below the 
same about theta.). 

[0031] According to this invention, in each optical diffusion sheet, total reflection of the incident 
light parallel to a light exiting surface normal is carried out on the front face of a cross-section 
configuration trapezoid oblique side, and it acts to an observer side as Idemitsu of it, without causing 
reflection in a light exiting surface. Therefore, a 2-dimensional angle-of- visibility expansion member 
with high brightness and contrast can be obtained. 

[0032] Invention of claim 14 is 0<H<T/(tan(2theta+10 degree)-tantheta), when the include angle at 
which H and a trapezoid oblique side make the die length of a trapezoid raised bottom with T, and 
make height with the normal of the Idemitsu section is set to theta about each of the optical diffusion 
sheet of two sheets in the 2-dimensional angle-of- visibility expansion member indicated by either of 
claims 2-12. 

It is characterized by having unrelated relation. 

[0033] According to this invention, in each optical diffusion sheet, incidence is carried out with the 
inclination of a maximum of 10 degrees to a light exiting surface normal, and it acts to an observer 
side as Idemitsu from the light exiting surface of resulting [ in the transparence low refractive-index 
layer of the trapezoid oblique side in which an adjoining unit lens cross section also forms the light 
reflected on the transparence low refractive-index layer front face of the trapezoid oblique side 
which a unit lens cross section forms ]****. Therefore, brightness can obtain a high 2-dimensional 
angle-of- visibility expansion member with little stray light. 

[0034] In the 2-dimensional angle-of- visibility expansion member invention of claim 15 was 
indicated to be by either of claims 2-12 It is related with each of the optical diffusion sheet of two 
sheets. The die length of N2 and a trapezoid raised bottom for the refractive index of Nl and the low 
refractive-index matter T, [ the refractive index of the high refractive-index matter ] When the 
include angle at which H and a trapezoid oblique side make height with the normal of the Idemitsu 
section is set to theta, they are sin(90 degree-theta) >N2/NlNKl/sin2theta, and 0<H<T/(tan 
(2theta+10 degree)-tantheta). 

It considers as the materializing [ unrelated relation ] description. 

[0035] The 2-dimensional angle-of-visibility expansion member by invention of this claim 15 has 
the advantage of the 2-dimensional angle-of-visibility expansion member which starts invention of 
claim 13 and claim 14, respectively. According to these 2-dimensional angle-of-visibility expansion 
members, in each optical diffusion sheet, total reflection of the incident light parallel to a light 
exiting surface normal is carried out on die transparence low refractive-index layer front face of an 
oblique side, and it acts to an observer side as Idemitsu of it, without causing reflection in a light 
exiting surface. Moreover, it acts to an observer side as Idemitsu of the light reflected on the 
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transparence low refractive- index layer front face of the trapezoid oblique side which carries out 
incidence with the inclination of a maximum of 10 degrees to a light exiting surface normal, and 
which a unit lens cross section forms from the light exiting surface of resulting [ in the transparence 
low refractive-index layer of the trapezoid oblique side which an adjoining unit lens cross section 
forms ]****. Therefore, brightness and contrast are high and can obtain a 2-dimensional angle-of- 
visibility expansion member with little stray light. 

[0036] Invention of claim 16 is characterized by trapezoid die-length T and height H of a raised 
bottom filling 1<NK5.760.23<N2/N 1< 0.996 and the relation it is unrelated H<T/0.57 at refractive 
indexes Nl and N2 and a list in the 2-dimensional angle-of- visibility expansion member indicated by 
claim 15. 

[0037] According to this invention, in the 2-dimensional angle-of-visibility expansion member of 
claim 15, it can act to an observer side as Idemitsu, without theta's carrying out total reflection of the 
incident light parallel to a light exiting surface normal with an oblique side, and causing reflection in 
a light exiting surface in the range which is 5-15 degrees. Moreover, it acts as Idemitsu of the light 
once reflected with the oblique side in each optical diffusion sheet from a light exiting surface, 
without reaching other oblique sides again. The range of theta was made into 5-15 degrees here 
because a suitable angle-of-visibility property was acquired by making the taper angle of such a unit 
lens into 5-15 degrees. 

[0038] Invention of claim 17 is characterized by stretching the sheet which mixed the dispersing 
agent at an image light source side in a 2-dimensional angle-of-visibility expansion member 
according to claim 1 to 16. 

[0039] According to this invention, ON light can be accustomed uniformly. The refractive index of 
the glue line for making the sheet which mixed this dispersing agent rival, or an adhesive layer is 
comparable as the refractive index of a unit lens, and good. It is because it is thought optically that 
big effect does not come out. 

[0040] Invention of claim 18 is characterized by arranging the Fresnel lens at an image light source 
side in a 2-dimensional angle-of-visibility expansion member according to claim 1 to 16. 
[0041] According to this invention, light which carries out incidence to the optical diffusion sheet 
side of two sheets can be made parallel. 

[0042] Invention of claim 19 is characterized by equipping the Fresnel lens with an optical diffusion 
in a 2-dimensional angle-of-visibility expansion member according to claim 18. 
[0043] According to this invention, light which carries out incidence to the optical diffusion sheet of 
two sheets can be made uniform. 

[0044] Invention of claim 20 is characterized by arranging the sheet which equipped the observer 
side with at least one function among acid resisting, a rebound ace court, a polarizing filter, 
electrification prevention, anti-glare treatment, antifouling processing, and a touch sensor in a 2- 
dimensional angle-of-visibility expansion member according to claim 1 to 19. Only one of these 
functions may be given in this invention, and two or more functions may be made to have. 
[0045] According to this invention, various functions can be given to a 2-dimensional angle-of- 
visibility expansion member. 

[0046] Invention of claim 21 solves said technical problem with the display which has arranged the 
2-dimensional angle-of-visibility expansion member indicated by either of claims 1-20 to the 
observer side of a liquid crystal panel. 

[0047] According to the display of this invention, the 2-dimensional angle-of-visibility expansion 
member equipped with the description of invention of claim 1-20 is applicable to a display. 
[0048] Image light to which outgoing radiation of the invention of claim 22 is carried out from a 
liquid crystal panel in a display according to claim 21 is characterized by being 15 degrees [ 5 
degrees - ] of abbreviation by the half power angle. 

[0049] According to this invention, the optimal 2-dimensional angle-of-visibility expandability 
ability can be obtained to the outgoing radiation light from a liquid crystal panel. 
[0050] Invention of claim 23 is characterized by arranging the direction of the unit lens of each 
optical diffusion sheet so that it may differ from the direction of the pixel of a liquid crystal panel in 
a display given in either of claims 21 or 22. 

[0051] According to this invention, generating of the moire pattern in a display is avoidable. 
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[0052] Such an operation and gain of this invention are made clear from the gestalt of the operation 

explained below. 

[0053] 

[Embodiment of the Invention] This invention is explained based on the operation gestalt shown in a 
drawing below. Drawing 1 shows the configuration of the display of this invention. In drawing 1 , 
the direction of the space this side lower left is an observer side, and makes the direction of the space 
back side upper right an image light source side. The display of this invention is equipped with acid 
resisting, a rebound ace court, a polarizing filter, electrification prevention, anti-glare treatment, 
antifouling processing, the functional sheet 101 equipped with at least one function among touch 
sensors, the optical diffusion sheet 102 with which the unit lens was arranged perpendicularly, the 
optical diffusion sheet 103 with which the unit lens was arranged horizontally, Fresnel lens 104, and 
the liquid crystal display ("LCD" is told to below.) panel 105 sequentially from the observer side. In 
addition, arrangement of the optical diffusion sheet 103 may be replaced with the optical diffusion 
sheet 102. Although these separate mutually and are expressed in drawing 1 , this is for an 
understanding of a drawing, and in fact, these touched mutually or are pasted up. 
[0054] Moreover, in this invention, although a "2-dimensional angle-of- visibility expansion 
member" makes the nucleus of a configuration combination of the optical diffusion sheets 102 and 
103 of two sheets, as shown in drawing 1 , when Fresnel lens 104 etc. is arranged at the functional 
sheet 101 and ON light side at these Idemitsu side, it is a concept also containing these functionality 
sheet 101 or Fresnel lens 104. 

[0055] The horizontal section of the optical diffusion sheets SI and S2 of the first which constitutes 
the 2-dimensional angle-of- visibility expansion member of this invention, and the second operation 
gestalt is shown in drawing 2 and drawing 3 . In these drawings, the image light source, for example, 
the LCD panel, is arranged on the right-hand side of a drawing, and the observer is located in the 
left-hand side of a drawing, the 2-dimensional angle-of- visibility expansion member of this 
invention — the optical diffusion sheet SI of the first operation gestalt, or the optical diffusion sheet 
S2 of the second operation gestalt — a phase can be shifted 90 degrees of abbreviation, two sheets 
may be combined and constituted, respectively, a phase can be shifted 90 degrees of abbreviation, 
and the optical diffusion sheet SI of the first operation gestalt and the optical diffusion sheet S2 of 
the second operation gestalt can also be combined and constituted. 

[0056] Drawing 2 shows the optical diffusion sheet SI of the first operation gestalt. From the 
observer side, in the direction of the image light source, in order, the sheet 1 containing a dispersing 
agent, the unit lens 2, and a base sheet 3 stretch this optical diffusion sheet SI, it is set, and is 
arranged. The unit lens 2 is formed with the matter which has the high refractive index Nl. 
Furthermore, it is buried with the ingredient with which the light absorption particle 5 was added in 
the transparent matter ("the transparence low refractive-index matter 6" is told to below.) which 
equipped with the refractive index N2 smaller than Nl the part ("a part for lens Mabe 7" is told to 
below.) of the cross-section configuration triangle inserted into the adjoining unit lenses 2 and 2. 
[0057] In this operation gestalt, the ratio of the refractive index Nl of the high refractive-index 
section 2 and the refractive index N2 of the transparence low refractive-index matter 6 is set as the 
predetermined range, in order to obtain the optical property of the optical diffusion sheet SI. 
Moreover, the include angle which the oblique side which a part for lens Mabe 7 and the high 
refractive-index section 2 touch makes with the normal (it is parallel to the vertical-incidence light to 
the optical diffusion sheet SI concerned.) of a light exiting surface is formed in the predetermined 
include angle theta. 

[0058] The high refractive-index section 2 usually consists of ingredients, such as epoxy aery late 
which has ionizing-radiation hardenability. Moreover, ingredients, such as urethane acrylate which 
has ionizing-radiation hardenability, are usually used as transparence low refractive-index matter 6. 
The commercial coloring resin particle of the light absorption particle 5 is usable. Moreover, the 
sheet 1 containing a dispersing agent and the base sheet 3 consist of ingredients which have the 
refractive index of the high refractive-index section 2 and abbreviation identitas. Stratum 
functionale, such as an acid-resisting layer, a rebound ace court layer, a polarizing filter layer, an 
antistatic layer, an anti-glare treatment layer, an antifouling processing layer, and a touch sensor 
layer, is suitably prepared in the observer side of the sheet 1 containing a dispersing agent. 
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[0059] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet SI is explained, referring to drawing 2 . In addition, in drawing 2 , the optical path of 
light L1-L4 is shown typically. In drawing 2 , the perpendicular light LI which carried out incidence 
near the center section of the unit lens 2 from the image light source side goes straight on and passes 
through the interior of the optical diffusion sheet SI as it is, and results in an observer. From an 
image light source side, total reflection of the perpendicular light L2 which carried out incidence 
near the edge of the unit lens 2 is carried out by the refractive-index difference of the high refractive- 
index section 2 and the transparence low refractive-index matter 6 with an oblique side, and it acts to 
an observer side as Idemitsu with a predetermined include angle. Total reflection of the light L3 
which carried out incidence near the edge of the unit lens 2 with the include angle from the image 
light source side is carried out with an oblique side, and it acts to the time of incidence as Idemitsu 
with a still bigger include angle in an opposite direction at an observer side. ON light of the stray 
light L4a which carries out incidence to an oblique side with the big include angle more than 
predetermined is carried out to the interior for lens 7 Mabe, without being reflected also according to 
the refractive-index difference of the high refractive-index section 2 and the low refractive-index 
matter 6, it is absorbed by the light absorption particle 5, and does not result in an observer side. 
Moreover, since stray light L4b which carried out ON light to a part for lens Mabe 7 from the 
observer side is absorbed by the light absorption particle, it becomes the reflected light and does not 
act to an observer side as Idemitsu of it. Thus, it can have a horizontally large angle of visibility, and 
contrast and the optical diffusion sheet SI with high brightness can be obtained. 
[0060] Drawing 3 shows the optical diffusion sheet S2 of the second operation gestalt. In the 
direction of the image light source from an observer side, in order, the sheet 1 containing a 
dispersing agent, the unit lens 2, and a base sheet 3 stretch, are put together, and this optical diffusion 
sheet S2 is also arranged. The unit lens 2 is formed with the matter which has the high refractive 
index Nl. Furthermore, the layer 4 (henceforth "the transparence low refractive-index layer 4") 
which equipped the oblique side of the adjoining unit lens 2 and 2** with the refractive index N2 
smaller than Nl, and was formed with the transparent matter is formed. Moreover, the part of the 
cross-section configuration triangle inserted between the adjoining unit lenses 2 is buried with the 
ingredient with which the light absorption particle 5 was added in the matter 8 which has a refractive 
index higher than N2. In future explanation, the part of this cross-section configuration triangle is 
called "part for lens Mabe 9." 

[0061] The ratio of the refractive index Nl of the high refractive-index section 2 and the refractive 
index N2 of the transparence low refractive-index layer 4 is set as the predetermined range, in order 
to obtain the optical property of the optical diffusion sheet S2. Moreover, the include angle which the 
oblique side which the transparence low refractive-index layer 4 and the high refractive-index 
section 2 touch makes with the normal (it is parallel to the vertical-incidence light to the optical 
diffusion sheet S2 concerned.) of a light exiting surface is formed in the predetermined include angle 
theta. These are explained in full detail behind. 

[0062] The high refractive-index section 2 usually consists of ingredients, such as epoxy acrylate 
which has ionizing-radiation hardenability. Moreover, the transparence low refractive-index layer 4 
is formed with the ingredient which has a refractive index lower than the refractive index of 
transparence resin, such as a silica. The commercial coloring resin particle of the light absorption 
particle 5 is usable. Moreover, the sheet 1 containing a dispersing agent and the base sheet 3 consist 
of ingredients which have the refractive index of the high refractive-index section 2 and abbreviation 
identitas. Stratum functionale, such as an acid-resisting layer, a rebound ace court layer, a polarizing 
filter layer, an antistatic layer, an anti-glare treatment layer, an antifouling processing layer, and a 
touch sensor layer, is suitably prepared in the observer side of the sheet 1 containing a dispersing 
agent. 

[0063] Next, the optical path of the light which carried out ON light into the unit lens 2 of the optical 
diffusion sheet S2 is explained, referring to drawing 3 . In addition, in drawing 3 , the optical path of 
light L1-L4 is shown typically. In drawing 3 , the perpendicular light LI which carried out incidence 
near the center section of the unit lens 2 from the image light source side goes straight on and passes 
through the interior of the optical diffusion sheet S2 as it is, and results in an observer. 
[0064] From an image light source side, total reflection of the perpendicular light L2 which carried 
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out incidence near the edge of the unit lens 2 is carried out by the refractive-index difference of the 
high refractive-index section 2 and the transparence low refractive-index layer 4 with an oblique 
side, and it acts to an observer side as Idemitsu with a predetermined include angle. Total reflection 
of the light L3 which carried out incidence near the edge of the unit lens 2 with the include angle 
from the image light source side is carried out with an oblique side, and it acts to the time of 
incidence as Idemitsu with a still bigger include angle in an opposite direction at an observer side. 
ON light of the stray light L4a which carries out incidence to an oblique side with the big include 
angle more than predetermined is carried out to the interior of the transparence low refractive-index 
layer 4, without being reflected also according to the refractive-index difference of the high 
refractive-index section 2 and the transparence low refractive-index layer 4. Stray light L4a is 
absorbed by the light absorption particle 5 for lens Mabe 9, and does not result in an observer side. 
Moreover, stray light L4b which carried out ON light to a part for lens Mabe 9 from the observer 
side is also absorbed by the light absorption particle 5, is on an observer side with the reflected light, 
and does not act as Idemitsu. Thus, it can have a horizontally large angle of visibility, and contrast 
and the optical diffusion sheet S2 with high brightness can be obtained. 

[0065] Next, the conditions penetrated to an observer side, without carrying out total reflection of the 
light in the optical diffusion sheet which carried out incidence to the unit lens section of each optical 
diffusion sheet with an oblique side, and carrying out total reflection in a light exiting surface are 
explained, referring to drawing 4 and drawing 5 . 

[0066] Drawing 4 is drawing showing an optical path when the perpendicular light L5 carries out 
incidence to the oblique side of the optical diffusion sheet S2 of the second operation gestalt into an 
optical diffusion sheet. In drawing 4 , the image light source shall be located in the drawing upper 
part, and the observer shall be located in a drawing lower part. Moreover, the sheet 1 containing a 
dispersing agent and the base sheet 3 are omitted for simplification of explanation (in drawing 5 and 
6, it is the same below.). 

[0067] Since the conditions (critical condition) to which total reflection of the perpendicular light L5 
which carried out incidence to the oblique side begins to be carried out in the A point of an oblique 
side are sin(90 degree-theta) =N2/N1 by the Snell's law, in order to always carry out total reflection 
of the perpendicular light L5 in drawing 4 (formula 1) It is necessary to fiilfill the conditions which 
become sin(90 degree-theta) >N2/N1 . 

[0068] moreover — in order to act to an observer side as Idemitsu of the light L5 certainly from a B 
point with a Snell's law since it is sin2theta=l/Nl when, as for the conditions (critical condition) to 
which total reflection of the light L5 reflected in the A point of an oblique side begins to be carried 
out in the B point of a light exiting surface, an atmospheric refractive index is set to 1 (formula 2) 
sin2theta<l/Nl — it is necessary to fulfill conditions 

[0069] In addition, it explains briefly [ below ] about an optical path when optical L6 in the optical 
diffusion sheet which had the inclination of 10 degrees in the oblique side of the optical diffusion 
sheet S2 carries out incidence, referring to drawing 5 for reference. 

[0070] In drawing 5 , optical L6 with the inclination of 10 degrees which carried out incidence to the 
oblique side within the optical diffusion sheet the conditions (critical condition) by which total 
reflection begins to be carried out in the A point of an oblique side Since it is sin(80 degree-theta) 
=N2/N1, in order to always carry out total reflection of optical L6 with the inclination of 10 degrees 
by the Snell's law (formula 3) It is necessary to fulfill the conditions which become sin(80 degree- 
theta) >N2/N1. 

[0071] Optical L6 reflected in the A point of an oblique side moreover, the conditions (critical 
condition) by which total reflection begins to be carried out in the B point of a light exiting surface 
in order to act to an observer side as Idemitsu of optical L6 certainly from a B point with a Snell's 
law since it is sin(2theta+ 10 degree) =1/N1 when an atmospheric refractive index is set to 1 - sin 
(2theta+10 degree) <1/N1 - namely, (formula 4) - N 1< 1/sin (2theta+10 degree) 
It is necessary to fiilfill the becoming conditions. 

[0072] Next, the light reflected with the oblique side of the optical diffusion sheet S2, referring to 
drawing 6 explains the conditions which do not reach the adjoining oblique side, what is necessary 
be just define relation between the height H of a triangle, and the die length T of the raised bottom of 
a unit lens so that the oblique side which that reflected light adjoin be reach when the total reflection 
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of the incident light L 7 which have a big include angle (actually 10 degrees) to a light exiting 
surface normal be carry out the point C on the oblique side near the top-most vertices of the triangle 
which the low refractive index section 4 make, in order it find out this condition. 
[0073] It sets to drawing 6 and is [ 2S then tantheta=S/Htan(2theta+10 degree) =(S+T)/H, therefore ] 
the die length of a triangular base H=T/(tan(2theta+10 degree)-tantheta) 

From the above-mentioned value, if H is smallness, it will not reach the oblique side which the 
reflected light adjoins. Therefore, the condition (formula 5) H<T/(tan(2theta+10 degree)-tantheta) 
It is come out and expressed. 

[0074] Next, in the range, the value of Nl and N2 is considered still more concretely that theta is 5 
degrees - 15 degrees. In the range of 5 degrees < theta< 15 degrees, it is sin(90 degree-theta) <0.996. 
By the formula 1 since the value of N2/N1 is smaller than this (formula 6) N2/N 1< 0.996 - in 5 
degrees < theta< 15 degrees on the other hand Since it is l/sin2theta<5.76, it is from a formula 2. 
(formula 7) Since the minimum value of N2 is 1 .30 when the actual ingredient which may come to 
hand to NK5.76 pan is taken into consideration From N2/N 1> 1.30 / 5.76= 0.23 therefore a top 
type, and a formula 6 (formula 8) They are the conditions which the value of Nl and N2 in the range 
the 0.23<N2/N1<0.996 above-mentioned type 7 and whose formula 8 are 5 degrees < theta< 15 
degrees can take. 

[0075] Moreover, in a formula 5, the conditions over H are determined at the time of theta= 15 
degrees, and it is set to H<T/0.57. 

[0076] Drawing 7 is drawing showing many modes of the configuration for lens Mabe 7 or 9 of each 
optical diffusion sheet which constitutes the 2-dimensional angle-of- visibility expansion member of 
this invention. Parts for this lens Mabe 7 or 9 are based on the configuration of the abbreviation 
triangle formed of the oblique side of two adjoining unit lenses 2 and 2. Drawing 7 (a) expresses the 
case where the oblique side is formed in a straight line. In this case, the include angle theta 1 which 
an oblique side and a light exiting surface normal make is fixed in every point on an oblique side. 
Drawing 7 (b) expresses the case where the oblique side is formed by the smooth curve. Moreover, 
drawing 7 (c) shows the case where the oblique side consists of two straight lines. The include angles 
theta2 or theta3 which an oblique side and a light exiting surface normal make in these cases, or 
theta 4 changes with locations on an oblique side. When the include angle which an oblique side and 
a light exiting surface normal make in this invention like [ in the case of drawing 7 (b) and drawin g 7 
(c) ] is not fixed, if the monograph affair of the formulas 1-8 explained above is fulfilled, the 
effectiveness of this invention can be acquired in 90% or more of the die length of an oblique side. 
[0077] Drawing 8 and drawing 9 are drawings showing an example of the configuration of the 
optical diffusion sheet S2 of the second operation gestalt. As for the optical diffusion sheet shown in 
drawing 8 , the horizontal section configuration has the fixed unit lens 2 perpendicularly. Among the 
adjoining unit lenses 2 and 2, it fills up with the resin ingredient 8 with which the light absorption 
particle 5 was added by the amount of [ 9 ] lens Mabe through the transparence low refractive-index 
layer 4. The sheet 1 containing a dispersing agent is arranged at a light exiting surface side, and the 
base sheet 3 is arranged at the light entering surface side. Although these 3 person separates and it is 
expressed with the drawing for the understanding, these are stuck in fact. 

[0078] On the other hand, in the optical diffusion sheet shown in drawing 9 , the half-******-like 
unit lens is arranged in the shape of-dimensional [ 2 ] on the perpendicular flat surface. The top flat 
surface of half-****** of each unit lens is formed on the same side, and the sheet 1 containing a 
dispersing agent is stuck on this flat surface. As for the opening between the adjoining unit lenses 2 
and 2, it fills up with the resin ingredient 8 with which the light absorption particle 5 was added by 
the amount of [ 9 ] lens Mabe through the transparence low refractive-index layer 4. The 
effectiveness by the 2-dimensional angle-of- visibility expansion member of this invention can be 
acquired also by the configuration of the optical diffusion sheet shown in any of drawing 8 and 
drawing 9 . 

[0079] Drawing 10 is drawing showing the example which the light exiting surface (part equivalent 
to the raised bottom of a cross-section configuration trapezoid) of the unit lens 2 sees, and is formed 
in the person side at the convex in the optical diffusion sheet S2 of the second operation gestalt. 
When taking the process filled up with the ingredient 8 which formed the part of the unit lens 2 
previously and added the light absorption particle 5 to a part for lens Mabe 9 after that in the 
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production process by taking such a configuration, the light absorption particle 5 which remained in 
the light exiting surface with the blade after restoration can be removed completely. 
[0080] Next, the manufacture approach of the 2-dimensional angle-of- visibility expansion member 
of this operation gestalt is explained, referring to drawing 1 1 -13. Drawing 1 1 shows the 
manufacture approach of the 2-dimensional angle-of- visibility expansion member which combined 
two optical diffusion sheets SI of the first operation gestalt. 

[0081] The manufacturing installation used for this manufacture approach The first forming roll 10 
and the second forming roll 21, The first mirror roll 29, the second mirror roll 30, and the base film 
supply roll 16, It has the auxiliary roll groups 19, 20, 27, 28, 34, and 37, the feeders 12, 15, 25, 31, 
and 32 which supply ionizing-radiation hardening mold resin, the ionizing-radiation exposure 
machines 14, 18, 24, 26, 35, and 36, and doctor blades 13, 23, and 33. 

[0082] In the manufacturing installation of the 2-dimensional angle-of- visibility expansion member 
of drawing 11 , the female mold corresponding to the part of a cross-section configuration trapezoid 
which constitutes the unit lens 2 in the front face of the first forming roll 10 which rotates at the rate 
of predetermined is carved in the die-length direction of a roll. The perpendicular direction cross- 
section configuration of the roll table surface part of the first forming roll 10 is shown in drawing 12 
(a). 

[0083] The high refractive-index resin warmed by predetermined temperature is supplied on the first 
forming roll 10 from the resin feeder 12, and a trapezoid crevice is filled up with it. After failing to 
scratch excessive resin with a doctor blade 13, ionizing radiation is irradiated with the ionizing- 
radiation exposure machine 14 in a roll surface, high refractive-index resin is stiffened, and a unit 
lens is formed, subsequently, a feeder 15 to transparence resin — roll width of face — it supplies 
covering an overall length mostly and a transparence resin layer is formed in the front face of the 
first forming roll 10. After beginning to wind a base film 17 around the top face from a supply roll 
16 and forming it in it furthermore, ionizing radiation is again irradiated with the ionizing-radiation 
exposure machine 18, and transparence resin is stiffened. And it turns up with the auxiliary roll 19 
and the second forming roll 21 is further supplied from the auxiliary roll 20. 

[0084] According to the process of the clinch in this auxiliary roll 19, the unit lens of a cross-section 
configuration trapezoid currently formed in the surface crevice of the first forming roll 10 exfoliates 
from a roll surface. At this time, as shown in the E point enlarged drawing of drawing 13 (a), a 
transparence resin layer is formed on a base film, and the unit lens of a cross-section configuration 
trapezoid is further formed in the top face of a transparence resin layer with high refractive-index 
resin. <BR> [0085] The hoop direction of a roll is engraved with the female mold corresponding to 
the part of the cross-section configuration triangle which constitutes a part for lens Mabe 7 in the roll 
peripheral face of the second forming roll 21. The horizontal cross-section configuration of the roll 
table surface part of the second forming roll 21 is shown in drawing 12 (b). 
[0086] Again, the low refractive-index resin with which it was warmed by predetermined 
temperature in drawing 1 1 , and the black particle was mixed is supplied on the second forming roll 
21 from the resin feeder 22, and the crevice of the cross-section configuration triangle of a roll 
surface is filled up with it. After failing to scratch excessive resin with a doctor blade 23, ionizing 
radiation is irradiated with the ionizing-radiation exposure machine 24 in a roll surface, and black 
particle mixing low refractive-index resin is stiffened, subsequently, a feeder 25 to transparence resin 
— roll width of face — it supplies covering an overall length mostly and a transparence resin layer is 
formed in the front face of the second forming roll 21. 

[0087] A transparence resin layer is stuck to the inferior-surface-of-tongue side of the intermediate 
product which could send to rotation of a roll and has been sent from **** and the auxiliary roll 20 
by pressure. And ionizing radiation is again irradiated with the ionizing-radiation exposure machine 
26, and transparence resin is stiffened. Furthermore, a sheet is turned up with the auxiliary roll 27 
and sent to mirror roll 29 and 30 side from the auxiliary roll 28. According to the process of the 
clinch in this auxiliary roll 27, the black particle mixing low refractive-index resin of the cross- 
section configuration triangle currently formed in the surface crevice of the second forming roll 21 
exfoliates from a roll surface. As shown in the F point enlarged drawing of drawing 13 (b) at this 
time, a transparence resin layer is formed in the inferior surface of tongue of the intermediate 
product in E points, and black particle mixing low refractive-index resin is further formed in that 
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bottom at the cross-section configuration triangle. 

[0088] Two mirror rolls 29 and 30 are arranged so that few predetermined clearances may be made, 
and the rotation drive of the first mirror roll 29 is counterclockwise carried out at the rate of [ same ] 
clockwise predetermined in the second mirror roll 30. 

[0089] In the first mirror roll 29, black particle mixing low refractive-index resin is beforehand 
supplied to a roll surface from a feeder 31, and the layer is made on the front face of the mirror roll 

29 in the soft condition before hardening by rotation of a roll. The part of the valley of a cross- 
section configuration triangle between the high refractive-index resin which constitutes the unit lens 
on the maximum top face of the F point enlarged drawing with which it was expressed by drawing 
1313 (b) should be filled up with the black particle mixing low refractive-index resin which makes 
this layer. 

[0090] On the other hand, in the second mirror roll 30, high refractive-index resin is beforehand 
supplied to a roll surface from a feeder 32, and the layer is made on the front face of the mirror roll 

30 in the soft condition before hardening by rotation of a roll. The part of the valley of a cross- 
section configuration trapezoid between the black particle mixing low refractive-index resin of the 
cross-section configuration triangle in the lowest side of a F point enlarged drawing expressed to 
drawing 13 (b) should be filled up with the high refractive-index resin which makes this layer. 
[0091] These layers are pinched by both the mirrors rolls 29 and 30, and are made and stuck to both 
sides of the intermediate product sheet sent from the auxiliary roll 28 by pressure. The soft black 
particle mixing low refractive-index resin on the first mirror roll 29 enters without a clearance the 
valley of the cross-section configuration triangle between the unit lenses of a cross-section 
configuration trapezoid formed by high refractive-index resin by being stuck by pressure. Moreover, 
the soft high refractive-index resin on the second mirror roll 30 enters by being stuck by pressure 
that there is no clearance in the trapezoid part of the valley of the cross-section configuration triangle 
formed by black particle mixing low refractive-index resin. A part for the surplus protruded from the 
part from which the black particle mixing low refractive-index resin with which it furthermore filled 
up between the unit lenses on the left-hand side of a drawing should serve as a lens light exiting 
surface is scratched by the doctor blade 33. 

[0092] By the time it furthermore results in the auxiliary roll 37, ionizing radiation will be irradiated 
with the ionizing-radiation exposure machines 35 and 36 from both-sides side of a sheet, and the 
black particle mixing low refractive-index resin and high refractive-index resin of a sheet both-sides 
surface part are stiffened. And a sheet passes the auxiliary roll 37 and is rolled round by the winder 
38. At this time, as shown in the G point enlarged drawing of drawing 13 (c), the optical diffusion 
sheet of two sheets is formed so that vertical both sides of a base film and a unit lens may cross at 
right angles. 

[0093] In addition, although the unit lens 2 of a cross-section configuration trapezoid is formed with 
the first forming roll 10, the above-mentioned process may be constituted so that a part for lens 
Mabe 7 of a cross-section configuration triangle may be formed with the first forming roll 10 and a 
unit lens may be formed with the second forming roll 21. 
[0094] 

[Example] Product "a RABUKO roll" (trademark) made from the formation of great Nissei was used 
as urethane acrylate and a light absorption particle as epoxy acrylate and transparence low refractive- 
index resin for lens Mabe 7 as an ingredient of the high refractive-index section 2 (trapezoid part) 
which constitutes a unit lens. 

[0095] The mean particle diameter of a "RABUKO roll" is 8 micrometers, and made the addition 50 
mass %. 

[0096] The refractive index for 1.57 and lens Mabe 7 of the refractive index of the high refractive- 
index section 2 was 1.45. Thus, the constituted optical diffusion sheet has been arranged so that the 
lens formation direction may intersect perpendicularly, and to the observer side, the diffusion plate 
has been arranged for the Fresnel lens sheet between the LCD panels. What mixed the dispersing 
agent in the interlayer was used for the diffusion plate by 3 made from an acrylic layer structures. 
The lens pitch of the high refractive-index section was set to 50 micrometers. Moreover, the raised 
bottom die length of the trapezoid part of the unit lens 2 and the die length of the triangle base of the 
low refractive-index section are made to become equal, and it was made for the so-called rate of a 
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black stripe to become 50%. Furthermore, the vertical angle theta was set as 10 degrees. 
[0097] Thus, for permeability, the reflection factor was [ the gain of the constituted 2-dimensional 
angle-of-visibility expansion member ] 2 5% 80%. Moreover, the perpendicular angle of visibility 
(half power angle: include angle which becomes half when the brightness when carrying out view ** 
from a certain direction carries out view ** from a transverse plane), and the level angle of visibility 
(half power angle) were 25 degrees, respectively. 

[0098] As mentioned above, although this invention was explained in this time in relation to the 
operation gestalt considered to be desirable with it being practical This invention is not what is 
limited to the operation gestalt indicated in this application specification. He can change suitably in 
the range which is not contrary to the summary or thought of invention which can be read in a claim 
and the whole specification, and I must be understood as that by which the 2-dimensional angle-of- 
visibility expansion member and display accompanied by such modification are also included by the 
technical range of this invention. 
[0099] 

[Effect of the Invention] As explained above, the optical diffusion sheet of two sheets which formed 
two or more unit lenses of a cross-section configuration abbreviation trapezoid in the single 
dimension or the direction of two dimension can shift a phase, and repeats at least 90 degrees only of 
abbreviation. According to the 2-dimensional angle-of-visibility expansion member characterized by 
for a unit lens having a light entrance a trapezoid lower base formed, and forming the Idemitsu 
section and an oblique side as the total reflection section in the raised bottom in each optical 
diffusion sheet Since at least 90 degrees only of abbreviation can shift a phase and they is arranged, 
an optical diffusion sheet can realize diffusion of a horizontal direction and a perpendicular direction 
to coincidence. 

[0100] Moreover, if a unit lens is formed by the high refractive-index matter about each optical 
diffusion sheet and the part of the cross-section configuration triangle inserted into the adjoining unit 
lens is formed by the low refractive-index matter which has a refractive index lower than the 
refractive index of the high refractive-index matter In each optical diffusion sheet, since the part of a 
cross-section configuration triangle is a low refractive index as compared with the unit lens section, 
in the oblique side of a cross-section configuration trapezoid which both touch, total reflection of the 
incident light to a unit lens can be carried out. 

[0101] moreover , in that the light absorption particle be add by the low refractive index matter , then 
each optical diffusion sheet , the whole part of a cross section configuration triangle be use as the 
ingredient of light absorption nature , but since the configuration which distribute a light absorption 
particle in an ingredient be took , total reflection in the oblique side section be perform efficiently . 
Therefore, a 2-dimensional angle-of-visibility expansion member with high brightness and contrast 
can be obtained. Moreover, it can realize by reconciling the total reflection of the oblique side 
section, and the light absorption of the cross-section configuration triangle section on high level, 
without being influenced by the coloring concentration of the ingredient which carries out light 
absorption. 

[0102] Moreover, the addition to the inside of said low refractive-index matter of a light absorption 
particle can make max to be ten to 60 mass %, then the addition effectiveness of a light absorption 
particle. If there are few additions than this, the fill to the cross-section configuration triangle section 
is insufficient, the so-called width of face of a black stripe becomes narrow, and aggravation of 
contrast is caused. Moreover, when addition beyond this is performed, fully mixing with a medium 
ingredient becomes difficult, and a light absorption particle will remain in a part for a triangle base 
part at the time of manufacture. 

[0103] Moreover, the mean particle diameter of a light absorption particle can make the light 
absorption effectiveness efficient in that it is 1 / 30 - 2/3 of die length which forms the raised bottom 
of a cross-section configuration trapezoid, then each optical diffusion sheet. [ of the Idemitsu 
section ] Moreover, it can be filled up to the cross-section configuration triangle section satisfactory 
at the time of manufacture. 

[0104] Moreover, about each optical diffusion sheet, a unit lens is formed by the high refractive- 
index matter, and can carry out total reflection of the light which carried out incidence to the unit 
lens to the part of the oblique side which constitutes the total reflection section on a transparence low 
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refractive-index layer front face in that the transparence low refractive-index layer is formed with the 
low refractive-index matter which has a refractive index lower than the refractive index of the high 
refractive-index matter, then each optical diffusion sheet. 

[0105] Moreover, the thickness of a transparence low refractive-index layer can make a positive 
thing total reflection by the transparence low refractive- index layer in that it is 0. 1 micrometers or 
more, then each optical diffusion sheet. 

[0106] Moreover, when the part of the cross-section configuration triangle inserted into the 
transparence low refractive-index layer is filled up with the high refractive-index matter, reduction of 
an outdoor daylight reflection factor can be aimed at. 

[0107] Moreover, in the thing of a transparence low refractive-index layer for which the light 
absorption layer is further formed in the direction side of Idemitsu, then each optical diffusion sheet, 
although total reflection of a part of light which carried out incidence with the inclination more than 
predetermined to the light exiting surface normal is not carried out on a transparence low refractive- 
index layer front face but incidence is carried out to the interior of a transparence low refractive- 
index layer, it is absorbed by the light absorption layer. Moreover, the light by which incidence was 
carried out to parts other than a light exiting surface from the observer side is also absorbed by the 
light absorption layer. Therefore, the 2-dimensional angle-of- visibility expansion member with little 
the stray light and the reflected light from which a clear screen is obtained can be offered. 
[0108] Furthermore, since the part of the cross-section configuration triangle inserted into the 
transparence low refractive-index layer being filled up with the colored matter, then the light which 
carried out incidence to the part of a cross-section configuration triangle from the observer side are 
absorbed with the colored matter, it can reduce the reflected light by the side of an observer. 
Moreover, also when incident light with a big include angle has penetrated the transparence low 
refractive-index layer from the unit lens side, it is absorbed with this colored matter and acting to an 
observer side as Idemitsu is prevented. Therefore, the 2-dimensional angle-of- visibility expansion 
member with little the stray light and the reflected light from which a clear screen is obtained can be 
offered. 

[0109] Furthermore, in that the matter which has a refractive index higher than the refractive index 
of the matter which forms a transparence low refractive-index layer is added and filled up with the 
light absorption particle, then each optical diffusion sheet, the light which carried out incidence to 
the part of a cross-section configuration triangle from the observer side is absorbed by the part of the 
cross-section configuration triangle inserted into the transparence low refractive-index layer by the 
light absorption particle. Moreover, it is absorbed by this light absorption particle also when incident 
light with a big include angle has penetrated the transparence low refractive-index layer from the 
unit lens side. Therefore, the 2-dimensional angle-of-visibility expansion member with little the stray 
light and the reflected light from which a clear screen is obtained can be offered. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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(54) ENLARGING MEMBER FOR TWO DIMENSIONAL VIEWING ANGLE, AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an enlarging 
member for two dimensional viewing angles which does 
not decrease the surface luminance or the contrast by 
stray light and which has little dependence on angles and 
little scattering reflection of the external light, and to 
provide a display device using the enlarging member for 
two dimensional viewing angles. 

SOLUTION: Two light diffusing sheets each having a 
plurality of unit lenses having a trapezoid cross section 
arranged in a one-dimensional direction or two- 
dimensional direction are stacked with the phases of the 
sheets shifted by about 90° . In each light diffusing 
sheet, the unit lens is formed in such a manner that the 
lower bottom of the trapezoid is used as the entrance 
for light, the upper bottom as the exit and the oblique 
lines as a total reflection part 
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[0051] ^tfO^HB^iixJf. ^iiatcfcft-S^T 

[0052] *mmz.<r>z 0 %ftmmftm±. mz 
mm-?hmM<7)mm*b*fthMzizixz> . 

[00 53] 

izm-Jzwmth. mi\±*%m>0^gm<7)m&.i7ik 
mes^-m 0 1 1. &&\svxtfmmimzwM% 

tltzlffiftLi'- M02L mSL\'>Xifi*?P)ifaKB. 
n%tU&&UtL$s-Y \ 03 71/^H/>'X10 4 

i:. ISf-fXri — (laTfcfcwc tlcDj tv* 
M02i > 3He«5^-M 0 3^>K«An#iTfc 

[0054] 4fc:«WIJC*Stvc % r-*S8Waifc* 
Wj fctt, 2#cc9#&ffc>~ h 1 0 2 . 10 3<7)ffl* 



0 4$r£;#Ea$frCV>|,i§£fc:{2. d^f><S 
t&tt^-M 0 04£k£-tf«fc& 

[0055] EI2J3 iT/03tCJi. =l=^ir)-<5C7C«H 

hS 1 fcitfS20*¥BTB#<iSS;fxTv>&. .rix 

S2 W?*l2tfc3-ffiffl£B&9 0- f &-£T«*-&*rfr 
TfilJS LT t, «k V > L . J&-S£ffi^©03fc&lS^- h S 1 

kmr$mmm<offii;®L>'- h s 2 1 £<£fi£B&9 0 • 

[ 0 0 5 6 ] S2li. Sg-#lS6^ffi03te&ifc^- h S 1 
X2, <-X^-K3*S5gO^$nTffia§*X-TV^ 

&ztix^h. zt>t,z. mm-hmmsyx-z. 2t« 

ffi®ft7 i b^o, ) fcli. Nl«fcO/h$^SSf^N2 

6j tv^d. > 4>fc3fe©JR3e^5*^D$^/S*tf4T« 

[0057] *llfiHg^(Ciol->-Cli:. iSSiJf^&2?>® 
PfJpN 1 , S»B<R®»f^5»6 OSJf^N 2 b (DYC 
mtSt^- bSl 03K^14Sr#«»^tf>^Rff^^ 

g?2 bwmt&mstf. aj^Mo&ia (^gbiassjt^- 

\m^<mmeizm^ixx^h . 
[0058] «s^a52{iii». wmmttgmt&z 

v^. SBHffiS5f^j©6fcLTiiS. mfSSfcSt 

^-fkit^^-rs^v^^r^ v u-hZb'vytfmm 
mm^imx$>^. mstoixvi'-h 1 . 

-Ai/-h3ll !SS*f^2fcB&^-coS^2:^rr 

-m. *amt)3tm. mmmm. mmwmm. 
yvm%b'<r>immiJ t Mg&ite>tLx^h. 

[0059] i^fcmtitx- bSl <F>3m\> VXI fyiz 

a* LKftwymtz^x « s 2 tooSiB^t- 

yX 2 o+ifcSP^ifi^ASt tTt^it^ Lift f 
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p)t$mi&i/-hsi<oft8&t:m&Lxm®L. mm 
m LtzmmtL 2 mmmmu2 b&wi&mvimwg 

6 bv>®tfzmtz£*)mMlzx-k%MtZti. J5rJgtf>«£ 

£ t xwmmtoz&ftztiz . tmytwm^miSLu 

>-X2<^^ttffiK;ftg£k-?TA»L*:ftL3ti:. to 

ft&z *> iTm&mmiz&ftztLZ . tomtzmmu& 

2 1 wmmut 6 1 (ommmmz * r £>ki*$ as 
zbtcKisisx^mftKntomzxitLx. ytmm* 

5(ORJK$*u R3fc&flIfc££C:i:»«rl\ sfcfc. mm 
%Wfrt>l'yXm&ft7 £A3fcL*i*ftL4btt. ft© 

sii&&zbtfx-z&. 

[ 0 0 6 0 ] 03 te. I|-H^<i!^3ttftiSc^- h S 2 

ya&ftmijMzmiz. jmMA y )*-h i „ Mi'vx 

2. ^-X^-N3A^9£-;bSflTl2g$*L-0>S. 
#{ai^>-X2^ffiSf^N 1 *)B!8.2 

*vcv*a. sat-fa #(41^x2. 2. comm 
) «$titus. itfei^-rs#{iU'>'X2^ 

^tc^^^Brffi^KH^^^ti, N 2 J: Oit^S 

mmziz^z%s® 8 «f»{=*«jKifrF 5 #$ara3*t*:*m 

[oo6i] fta*f*tt2*>a*f¥N 1 1 » mmmrn 
mm* njmmn 2 1 cojtfi. ft^s*^- h s 2<o5K^ 

3m<nm& < hs2 tztt?&mmA8&£ 

fcWC&S. ) t%~tftmimfe<r>fi%.ei,zMj&.l*ix 
tv*s. z.tit=iz^x\±mzm&t&. 
[0062] «@*f*s52iiji^. mmmiimfa'&.z 
?i-?hx.x*isT7 v ]/-b%t'<ottmzxmfS.2tix 

fmmx vi&^mifrmztt&ttmizxm&zixx^ 
h . mmm- 5 artimvm&mssfflii? tf®m*j&x' 

3ii. nm,mm&2bvt f m-<nmmm*?i'fhtt®<,zx 
m&zixx^h. wamMis-v \<7)wm%m\z\t. 

[0063] mzffijB&is- v s2com^>X2 mz 



6. H3fC&wr k ftLl~~ L4c03tSJi«^W 

\ziv;iztiizi><7)x:bh . m3iztiux. im%m&frt> 
muDyy X2co^^nmzxstLt:mm^tL * 
n££%msit/-hS2<r>i*imzwMLxm&L. mm 

[0064] mmtmmi^^m.uyx2cr>msiWTS.^z 
am L^sitft l 2 <i . mmmmss 2 b mii&mvrmm 
4bcommmmzj: vmmizx-kzmzti. m^nm 
zb^xmmmMiziuftztiz. WBmmfrb&o.i' 

>-X2^SPftifitlASSrt-5TAItL^L3(i. ft 
mizx^RMZtt. AtfB^liK^rifHcS 

A#=5^S5rt-?-CA«-n.aatL4aJi. jSSflr^Sff 
2 i:SBH<SSSf^Ji4 b comm^mzJ: oi 
Sii:^<3BB^jgjf^4 < 7)(*)gP{cA3tf S. ^3feL 
4a(i^>-Xm5^9«03K®Jim^5fc®JK$fT.. 

*«fcS4c:kJiirv^ mmzmfr^yxfrn 

#9 JCA3K L^aSfeL 4 b t, . dfeigURm-? 5 fclSiRS 
[0065]^:. 04*5±r/05£#SBLo-X ^-tt 

-hftoytwrnmizx^MMzti. ir-ouymizts^x 

[0 066] 04 fi. pe£iX^-M^tct$v^TS-|tSt 
0ffiom«C^- K S 2 ^#fiSfcait3KL 5 #A#t Lfe 

R^0flnHk<0i^a64n» UT k ^ * ( OT0 5 ii «* V 6 {c 
[0 067] 04£i3ivc. ^at:AftLJtSil3tL 5 
ff) a, x^KosmiciO, 

sin (90* -0) =N2/N 1 

(^1) sin{90* -<9)>N2/N1 

[0 0 6 8] «ffl<OAjAt:TK«$*lfe*L 5 

ffi3tBD(0BAtcfcV>-C^RSt$a^S^ (%# 
ftff) A^<0S&f^S: 1 b X*/K*)8cll 
tCtO. Sin2^=l/N1T-*6K> 3tL5)^B 

(5^2) sin2<9<l/Nl 

mtz-Tim&h h .. 

[0069] ^rt5##<7)^tc0 5 ISSLoo, 
Uc^-hS2i^fiatl 0' Offii ft»->fc3Htft^- 
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[0 0 7 0] 05£i$WC. 3ftr£ifcv<-VrtT, ^52^ 
AML^IO* cO«£££f-33fcL6#. #B20Aj£fci5 
V>T^RSt$^*&^l,^ (f&#*fett> J4. **/K7>& 

joe* 9. 

sin (80* -(9) =N2/N 1 

■QhZfrC 1 0* <^#£J$o£3fcL6#f£fc:£Rlt 

(j£3) sin (80* -e)>N2/Nl 

[0071] ^<OA£tCTR*WSft*:3fcL 6 

(Cj:»9, sin (2(9+10* ) =1/N1-CS)&#> 

5tL6^'B^4>Sg?#ffl}^5i||fcai3fe$nS^ 
le'4, 

sin (29+10* Xl/Nl 

(^5) H<T/ (tan (2(9 

[0 0 74 3 &tZ0tf5' -15* Th&tLX. 
WBtziswC $ t» izMimiz N 1 fc N 2 <9ffi£:tsg-t- 
S. 5* <0<1 5* OffiHlcfcWCte. 
sin (90* -<9) <0. 996 
*C*9, *lfcJ:9, N2/Nl£7)ffi , l>r:fl«tO^$V^ 

(^6) N2/NK0. 996 

— 5* <<?<i 5* co&B-m. 

1/s i n2(9<5. 76 
~ChZ>frC>. ^2 J: "9, 
(5$7) N 1 < 5 . 76 

fbhtttitl. 3 0&<*yc\ 

N2/N1>1. 30/5. 76 = 0. 23 

(j$8) 0. 23<N2/N1<0. 996 
±lE^7*Jj:^8* J 5* <<9<15* ^®it<D. N 

[007 53 4fc, sSSfcfcvvc'J:. 0-i5*oitt: 

H<T/0. 5 7 

[ o o 7 6 3 07 *minz&jzmmtfcf&mi: 

9n. m&-t&-'x?>&GLu>'X2. 2comsnz^ Dm 
&zti**=ajB0fflt : tmmki.xm. M7 (a) 



(sU) NKl/s i n ( 2(9 + 1 O* ) 
[00723 JKfc. H6 ft#SHL-->o*K»^- h S 2 

jHa^f^LT*b:fc&-&ftX (BXttfcttl 0* ) 
£J#oASt# L 7 i£Slff^*SlS4 

xm®'t&®3iiz$mL%^£?iz. zstwaszn 

[007 3 3 H6(-*.&lvc % H#0<Oi£)2<7):g3£2S 
tane=S/H 

tan (2(9+1 0* ) = (S+T) /H 
H=T/ (tan (29+10* > - t an(9) 

10* ) -tan<?) 

B±M£0>Attzinvz b— jrcfc*. 07 (b) ® 
m&mbfr&$mvBiiL2iix\t->z>Mte&&Lx^&. 

tfcm7 (c) 14, ISffl#2:^ie*^T«J*§*rO^ 

c^fiStc J: -43t0HciSVvcHl7 ( b ) ^37 

( c ) <7>t%i$<r>£ o lz®mb l&mmgL<r)Zi:'t1i}m&- 

&&t\->ta±* ®m.<rmze>9 o%a±.iza\->x . a 

[0 0 77 3 128*3 J;U'[29 , ±, »^U6Jg®(?D3tfi£if< 

UyX2*flli.T^S. «8f*- *ittl/>-X2. 2<7M 
t(4. 2W<gfS«'*JB4^U-C, H^XBMt^gfc* 

aj#ffl(i'C'4J«ifcJWA 0 is— Mtf, AJeBfWfctt^- 
Xy-h3 #*I2B$*XT . 0MT(4SM^^^tCd 
*t&H##liflTg*:3*Vtv^a*. ^(•c'4C:it4» , 4fiS 

[0 0 783 E9(3^$ttTV^5iafciS:i'-h(= 

tjv^T'4, *mn&tt<nm&\/>xtmm?¥-m±siz~&. 
Ttmzw.mztixuz> . ##{4uyxco^siRffit!0]ig5 
;s F®"4iHi-ffi±(c^$ixTt5 o . z (ow^mizmmx 

2, 2tO^O^ , 4^<gStff^'l4 5-^LT^yX 
SSP^-9 jc**Rtt-F 5**»§tU:taiii«^8*S5E« 
SiiTV^. 08t5j:tX09iOV^-f^^SfLTV>$3te 
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t o o 7 9 3 m i oti. m-mmm^mtm^- h s 

m-rhJMtt ymmzyu- v tzx mftmz 
m.^tz^mmtt 5 &&&*zjr - t *<t# s . 

[0080] mzm 11-13 Lo-o*|SS&J$g 
0 1 1 ii^-Hfii^HScomStv— f S 1 Sr 2«offl^ 

[00813 znwmxmizmizti&wmmt, m 

-In-^ lOt. ^ZMo-^2 1 £ . 
->V2 9 1 . m~ 5 7-o-/l^3 0 b . /U-A 
MD-;H6k,fi»n-yHP19, 2 0. 27. 2 
8 . 3 4. 3 7 k . ®£8Wf SHSfl^fflJIM^fla&'r 6 7 
<-y-\ 2. 15. 25. 31. 32i:. ^MStlti^ 
SiS*Sl4. 18. 24. 26. 35.36i:. K?* 
-/I/-K13, 23. 3 3i:£<l;LTV»S. 
[00823 011 OH<J5cmifAld^cSB«^S8jt^a 

ffiMtMM3.u>x2 *mm-%mw&#.&m>%i>ft\ l zn 
ti5-tz>miwu->i>c7>3ktt\tmzBt>tiT^&. mi 2 

( a ) izm—mxi-iV l 0^a-^®SBcoSE^ri6]Br 

[00833 m&.i&mizMi&ztLK&mifiimmtfmjiz 

m<ow&tzimziiz . £W(ommz h 7 *-tv- k 
1 3^-cs^^t L*r&. mmaamfum 4izxm 
mimt&zv-Jv&mzfflttLx. femiummmzmL 

^■mtfimza-jvmMi&ikmzhtz tm- 
in-/n otfo^®tc^Hj©ii§asr^-rs. s^k* 

C0±M^<— X7 -f /kA 1 7 Sr^o-^ 1 6 fr^^ 
JU LT JE&£ Ltc<7)*> . Sl/«SE6fclt®B§ftf«l 1 8 ttl 

lftn-;n 9tcJ:0Sf*3ilLT. 0 
*^^Ziao-;P2 l'vfcftte-TS. 
[00843 <r <oiiB&o-/u l 9 X'^ifr ") S Ucoxgfc 
<t0. $-fo-/H 0^®E»7Ea£$ixTMfc|Sr 

S. iOMMTCIi, 013 (a) OEj5J£7c0TjS3*t 
[00853 n~Mo—JU2 1 ^D-;^jgMt»±. k 

>xragp^7 zm&i-mmBWE&mvmmznmt 

&$mtfa-Jl'<7)fflJj\iMZjfct>1xX^&. HI 2 < b ) 



[00863 B*/0 1 1 £*5 V>T . BffeiaSfcjD?a$ix 
Mfea^ilA^^ffiSiff^Sli^'fflBi^ -f 2 
2A^m~So-/P2 l_h(ctttt3*u a-;i^ffi<0Br 

-TV- H 2 3 fc-C&#8i: LA:f&. matftltlgMirtS 
2 4 fc:T®ift9t»£ a-f^mmizffllt LX . JR£ffi? 
SAfiSS^f^Bi^^S-iirS . i^v^7 < -y-2 5 

fr^mmmzv-jumMm-k-gizfrfii-o xw&Lm 
zMu->v2i<r>&m£.mmmm*mm-z>. 
[00873 jmmftmizv-iwmmzmtLkx . *t 

*Lxwvm.imMmmMi&2 6izxwmm 

fflffijo-zl, 2 7 KTiff OM^^-CfflJfto-^ 2 8 *»4> S 
7-o-;l,2 9, 3 0{RKfc^^^, Z<7)mW]V-fr 
2 7 T'^tlf 0 M LOXMiz ± 0 . m^Mv-JV 2lcrm 

wmmzmfct* nx v ^BnBJEmH^tf>!ife&7 

Ki3Vvn±01 3 ( b ) <VF)!m3miZ7F;ZtL& J: ^ 

it. zMzz<DTmizimMk?mxigMifrm®mt)m 

m&ttBMBlzMfciZtiX^Z . 
[00883 ~OC9$7-U— ;U29. 3 0«i. ^"T^ 

=5:msoi^ras-^-r <t o izmmztixa o . ^-s 

a-;I^2 9J±mtfHI , ?fc. ^~ 5 9-n-/l^3 0liB# 
tUll 0 m^lsi-arS-CIIIiiElSlSSaTV^ . 
[00893 $7-o— ^29fcfcV^TJ±. $>^>^ 

^fct^^lTS 7-n— /U2 9<o^Bt:iI^5:L 
13 (b) ^$^Fj^fcfc®co«±®fc:fcsm{s3[U 

[00903 -^~55-o-;l-3 0^V^TIi. & 

£*>ttf>o-/^ffi£i$aifr^Hta { . 7^-^-32 

*H^t$7-u- ^3 0co^ffifca^^rUT^S. 
^^SS:=3:-t5ifS*f^ffiBt{i. 013 (b) t»S*ifc 

[00913 M»o-;P2 8 i OiH^iX 

xziztprnmshis-heommiz. hs5-d-^2 9. 
^2 9±j?>fkhfr%m^i-m.wmm , ®m*. mm 
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nsmtnmmma. smztiz ztizxo. mm.?mx 

<oa5^^m<A0iitf. z^izwrnxmomtiLuy 
^zizmzivfcMkm.Tm.x&mttmmmte. wx 

XV- F 3 3 *= J: 9S» tt&fi* . 
[0 0 9 2] 5 £> tffiffljo-;P 3 7 fcM h 4 TcofaH;: ^ 
- F«0fflffiW*6«*J^IMHW«3 5 . 3 6 fcT®li 

- 1- liHHftn-^ 3 7 UT**K •) fll 3 8 

£OB*£T'tt, HI 3 (c) (OG^SkkmiZ 

[ 0 0 9 3 ] 5r*3 . JJElSli. I-lo-;i, l o fcT 

mmm^m^miiLvyx 2 &mt& tot****. 

[0094] 

[iat«i #{4i^>'X^«^-rs©gtff^a52 

7 <^m.BM(smmmmmb Lxvufyrrvu-h. it 

WKHfrF-kLT, *B*Hb (80 » r^ynn-^j 
(9*nS) fcttfflUt:. 

[0095] r^yao-^j co¥«3&gJi8;tzm-t\ 
S$S0S£r5O©g%kL*:. 

[0 0 96]iSJB*r*£gf2<^JB*f*lil. 57, 1/ i^X 
maEft-7e>a&f*fcil. 4 5T^-5?t. £4>£3(c4MK 

ft, lURMefiJIttkttftSSLfc. KM, T?'J 
/USHJWSitT, +IS«fcifc»Mftfi*Ui<>coftfiyB 
Ufc. SS*f^c7)^yXt-/^-(i5 0*imi:L^:. 4 

[ 0 0 9 7 ] £<o j: 3 izm®. Ltz-<ttwm&*mt 

fi, jSj&£**8 0%, %Mimtf5%. Y4yifi1X*>*> 

*>. fciLM<¥Si»3(¥ffi^)liWrii2 5- Tft 
[0098] J2Lh, 9mA££ivc. t> -> fc fc, IHSSW 



[0099] 

cvt&zxkm. ±m&&%M. m&ZikmtMb tx 
J8&ztvxu&ztzmkt?&-<!ttmfftfckmt 

•tt>zttfx$&. 

[0100] 4*:, *tl?iX<7rfffi®Li<— F tzm LT# 

mmx o&^mmmzttzi&miFrmmx-mi&tti 

\mvxmwmEAjmmt\twm^:(ox. mm- 
nmti mwmz&Bcommzii \,\xwtu yx^x 

[0101] ©s^f^ftSfciiaesjR^* 4 ^ 

^T. BfiS»K=«^^>a^*&3KiRJRttO«!RkJi 
*m*fc3KWR«tF*4MKS**«J«fck->fc^) 
X. ®m.®X<&k5UftijW&£<ftjbti2>. Liztfi-iX 

it&£k0r<MiZl9(O^Kitk. Br®^KH«»S5^ 
©JRkSrJSV^^PTHilS-^TSeS-rSi k tfTS 

[ 0 1 0 2 ] 4*:. mLmkTams&mmmm*^ 
<r>mmit. 1 0-6 osfi%-c$>sik k-rfuf . 3t 

«URS^<0^MyiS'«±k-rs i k -5 . ^ixi; 

h COSMOS <. 47tdixm±^JP$:ff7k 
«E«£tJ^k+4)-fc^^3c:k*®ifc^oT. mt 

mz^nmimMMzwRiimTim-ix ttoztt 
[oio3]4^. ftwm=?<r>*¥-mm$.. mmrnt 

&&<?>±M$mffrtZ tf}7^(0*§<0 1 / 3 0 ~2 /3 

t-& s 3 k k -rtitf . -en-pixoTtJSSf ^- h t * 

Ts 3t©lR$!im?:^J:V%i,<Ok-r-5Ck* < T'#«.. 4 
[0 104] 4fe. -5-ii-fno3iafcit^-h^WLTm 
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[ o i o 5 3 tt:. i£mMmmm<7)®m±. o . i u 

mV±T$> ZZbb -f*U£. ^it^tlCOm^SL^- h iZ 

fcvvt. mmmvimmiz£z&%Mzw&:i>(r>b-t 

[oio6iifc» mmMmmmizmttutmmmt 
E.ftmn&MzMmtftma'gzimLtiii&iz^ 

[ o i o 7 } tt:, mimmmmmnz fe*caae*m« 

izitfti&imim&ZtLX^&Zbb-tiitf. *ti?ti 

hiz&^x. xxmrnuztt LxmmiiLt 

izx^miztvf. mw&mmmmftmizxm-ztf^ 
%m®.miz£ t )®w.2ti&. ±ti®mmmfrt>iitfemy. 
9\-e>Mttiz7jftzn*iiti>ytw.Mmizj: oisyRms. 
LK&^xmx&mwtn'jr&K im%mmw&t>ti 

[ 0 1 0 8 3 $ i^KJffi^/IfcgSlfcftfclFrffil* 

[01093 ttzzuz^ mwmmm&miz&ttitzm 
mmvi^nmcD&Mzii, m*mmifrmmzmfs.-rz>m 
m^mmm*. KfS^mmm^-rmmz^u^i) 1 
W3saztLxiEM2ti.x^&zbt-rtui^ ztmixem 

4HZXM LtemimiWbTiz J: 9 ©JR . £te. 

^JiSriSiSLT zco^mmi^izx*)^ 



ffl^#A,n«. -<ttmmm:Mttzimi- h z b wx 
[03 ] mzmmmemthmis- wmmztktmx 

[04 ] ft&ifc^- h tcSit3fe^Att Lfc#&«WK»£ 

[05] ft&ifeliv'-Mci o* cDfI££ft^*:3ft!>*A 
WL*^cO3fli&£;jr$-0-c;&& . 

[06] mzfflt^-vi.zi o- <mzzn->*:ftim 

[07] &mttm®<nmk<r>¥£fem*7ktmxb&. 
[08 ] m&^-v<nffi&<7>-mt:7f?tmx3b& . 
[09 ] 5ts6tsc^-h<oitjscoffe<7)-ff!i&^-r0'rft 

£. 

[010] S^Sg^SO^KSc^-hcO-^^lgf 

[0ii] m~mmmm<7)mm^- vn$m-nm<7>- 
w*m-?mxhh. 

[012] m— mo—^nxx/mrMu-t^^rmx 

[013101 IcOEjS, Fj£u Gfi.lZt5V&>—h<0 

WiffiZ^-tmx'foz . 

51 ftffiffti'-h 

52 mft^-h 

l KSi^JAO^-b 

3 ^y-KSTO) 

4 »&flUB*r*Jf 

6 ffiSff^SJt 

7 vvxmtft 

8 ?SB#r^8fil§ 

9 P>-XFSS&»- 
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